The goal of this study was to analyze the changes in mortality trends of road traffic injuries for the whole population in transitional Lithuania over 1971 to 2014. Special attention was paid to the potential effect of the activities at macro and micro-level, and the socio-economic changes after the Independence in 1991. The data were derived from the Department of Statistics for the Government of the Republic of Lithuania, the Archives of Health Information Centre, and the Institute of Hygiene in Lithuania. The numbers have been based on the International Classification of Diseases (ICD) of the World Health Organization (WHO). Trends were estimated by the use of logarithmic regression. During the study, trends before the Independence in 1991 and after the Independence were compared. The study revealed that during the 44-year study period, a total of 38,982 people died from road traffic injuries in Lithuania. Men deceased 3.2 times more than that of women. About 40% of those killed in road traffic crashes were pedestrians. The mortality rates of road traffic injuries showed no significant change over the pre-independence period for the whole group. However, during the post-independence period , the mortality rates of road traffic injuries in the country significantly decreased for the whole population. Before the Independence , no change was presented nor in men and nor in women subgroups, whereas after the Independence (1992-2014), road traffic injury deaths fell significantly in both sexes. In addition, over the post-independence period, a significant decrease in pedestrian mortality trends for the whole population, and in men and women subgroups was observed. The study confirmed that sustainable preventive measures at macro and micro levels had possible impact on fatal road traffic injuries in the country. Socioeconomic changes, political reforms, education activities, safe environment creation, legislation, and improved healthcare seem to have contributed to the significant decrease of fatal road traffic injuries in transitional Lithuania. Continuous and permanent injury prevention and road safety promotion work is recommended for road safety management.
Introduction
Road traffic injuries are among major causes of mortality, injury, and financial loses. Globally over 1.2 million people die annually from road traffic crashes, and between 20 and 50 million suffer from non-fatal injuries [1, 2, 3] . About 26.000 people were killed in road crashes in the European Union (EU) countries in 2013; it was estimated that the number of road injury deaths in the EU fell by 45% between 2004 and 2013 [4] . Road traffic injuries and deaths have a terrible impact on individuals, communities and countries. They involve massive costs to often overburdened healthcare systems, occupy scarce hospital beds, consume resources and result in significant losses of productivity and prosperity, with deep social and economic repercussions. The numbers speak for themselves: this is a public health and development crisis that is expected to worsen unless action is taken [3] . Road traffic crashes are enormous burden for society, because of fatal or serious injuries, disability, socio-economic losses, and negative long-term psychological and emotional effect, along with incalculable pain for humans.
The main victims of road traffic deaths globally and in the EU are vulnerable road users (pedestrians, cyclists, and
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LITHUANIA OVER 1971-2014 115 motorcyclists) [2, 3, 5] . In Mexico, pedestrians comprise 48% of all road traffic deaths [6] . In India, a vast majority of those killed and injured in road traffic crashes are pedestrians, motorcyclists, pillion riders, and bicyclists [7] . In South Asia and Sub-Saharan Africa, pedestrians occupy significant proportion of road traffic injuries [8] . In Australia, pedestrian deaths comprise approximately 25% of transportation injury [9] . In US, pedestrian injury remains the second leading cause of unintentional injury-related death among children aged 5-14 years [10] . In Turkey, most of child traffic deaths (87%) are pedestrian fatalities [11] . Lithuania is a Baltic country, located in the East of Europe. Lithuania became independent from the former USSR in 1991. This country joined European Union in 2004 along with other that time middle-income countries, which had far higher mortality rates of road traffic injury than were found in high-income EU countries [5] . These are Central and Eastern European countries of the transitional economies, for which there have been little published in the international literature. It is less known, how long-term transitional conditions have influenced trends of injury mortality, especially concerning traffic injury.
In Lithuania, the external causes of deaths were the third most frequent cause of death for several years. Lithuania showed the highest mortality from external causes of deaths in the European Union (EU); this mortality exceeds the EU average of 3.2 times more for men and 1.7 times more for women. The average of the external causes of deaths per 100, 000 updated European standard population in 28 European Union countries was 45.99 (66.4 for men and 28.19 for women) (in 2013), whereas in Lithuania -121.64 (214.19 for men and 47.97 for women). According to estimates from Eurostat, the statistical office of the European Union, Lithuania has the second highest mortality rate from fatal road traffic injuries (10.96) in EU 28 (after Romania with 12.08). In 2013, the EU 28 average of traffic crashes aged-adjusted death rates (V01-V99) per 100, 000 updated European standard population, was 5.88 (9.4 for men and 2.65 for women), whereas in Lithuania it was 10.96 (18.81 for men and 4.49 for women) [12] .
In Lithuania (in 2015), the third most frequent cause of death was external cause of death and it accounted for 7.7 percent of all deaths; mortality of males due to external causes was 3 times higher than that of females. The main cause of deaths in children aged 1 to 17 years was again the external cause of death (49.6% of all deaths); in 2015, from external causes died 60 children (39 boys and 21 girls) [13] .
Despite the fact that during the recent five years mortality from road traffic injuries (code V00-V99) decreased from 12.0 (in 2010) to 10.6 (in 2015) deaths per 100, 000 population, fatal road traffic injuries remain the main external unintentional cause of death in the country. Totally, in 2015 in road traffic crashes in Lithuania were killed 307 people: 221 men and 86 women; 161(109 males and 52 females) in urban and 146 (112 males and 34 females) in rural areas; 20 (16 boys and 4 girls) aged 0 to 19 years; 85 elderly (over 65 years) (49 men and 36 women) [13] .
The goal of the paper was to analyze the changes in mortality trends of road traffic injuries for the whole population in Lithuania over 1971 to 2014. This paper considers the changing picture of fatal traffic injuries in the Baltic state of Lithuania over two periods (pre-independence and post-independence). Special attention was paid to the potential effect of the activities at macro and micro-level, and the socio-economic changes after the Independence in 1991.
Materials and Methods
The data were derived from the Department of Statistics for the Government of the Republic of Lithuania, the Archives of Health Information Centre, and the Institute of Hygiene in Lithuania from 1971 to 2014. The study period was split into two parts: before the Independence (in 1991) and after the Independence. The data for the whole population in Lithuania over 1971-1991 and over 1992-2014 were examined. Gender and number of people deceased in road traffic crashes, have been based on the International Classification of Diseases (ICD) of the World Health Organization (WHO). The classification system has changed few times during the long study period. Over 1971-1987, ICD-8 (code 161) was used. In 1988-1992, an abridged version of ICD-9 (code 161), and in 1993-1997, a full version of ICD-9 (code E 814) was used. From 1998 to 2010, ICD-10 was used (code V01-V99). Since April 2011, it was started to use ICD-10-AM (an Australian modification of ICD-10) (code V00-V99).
Death rates per 100,000 population were calculated using population estimates for each year. For estimating mortality rates trends, the logarithmic regression was applied. In regression, the R 2 coefficient of determination was used, which ranges from 0 to 1; it is a statistical measure of how well the regression line approximates the real data points. An R square of 1.0 indicates that the regression line perfectly fits the data. The level p ≤ 0.05 was considered statistically significant. During the study, trends before the Independence in 1991 and after the Independence were compared. The Bioethics Committee of Lithuania approved the study.
Results
The study revealed that during the 44-year study period, a total of 38, 982 people died from road traffic injuries in Lithuania: nearly 30 thousand (76 %) male and over 9 thousand (24%) female (Figure 1 ). Over the study period in traffic crashes were killed 3.2 times more men than that of women. Approximately 40% (15, 280) of those killed in road traffic crashes were pedestrians.
We compared the data of the pre-independence period with the data from the post-independence. Our data showed that mortality rates trend of road traffic injuries was with no significant change during the pre-independence period for the whole population in Lithuania (R square = 0.013; p>0.05) (Figure 2a) . Over the post-independence period (1992-2014), the mortality rates of road traffic injuries in the country for the whole population presented significantly decreasing trend (R square = 0.713; p<0.05) (Figure 2b) .
The study revealed similar picture by gender. Road traffic injury mortality trends had no significant change over the pre-independence period , nor in men (p<0.05) and nor in women (p<0.05) subgroups ( Figure  2a) . However, after the Independence (1992-2014), the mortality rates trends of road traffic injury significantly decreased for male (R square = 0.721; p<0.05) and for female ((R square = 0.606; p<0.05) subgroups (Figure 2b) .
The study results showed that pedestrian mortality rates trend per 100, 000 population had no significant change over the pre-independence period for the whole population (R square = 0.192; p>0.05) in Lithuania (Figure 3a). During the post-independence period (1992-2014) pedestrian mortality rates trend significantly decreased in the whole group (R square = 0.726; p<0.05) (Figure 3b) .
Over the pre-independence, in pedestrian mortality trends no significant change was observed for men (R square = 0.09; p>0.05), whereas for women significantly increasing trend was presented (R square = 0.317; p<0.05) (Figure 3a) . However during post-independence period a significantly decreasing trend was shown for men (R square = 0.74; p<0.05) and for women (R square = 0.69; p<0.05) (Figure 3b ).
Discussion
Over four decades, Lithuania has lost nearly forty thousand people due to road traffic crashes. The data showed that mortality trends of all road traffic injuries and of pedestrians for the whole population, and for both genders significantly decreased during the post-independence period (in 1992-2014), whereas during the pre-independence period (in 1971-1991) no significant decline was observed.
During the study period, Lithuania experienced significant economic, political, and social changes. From Soviet Lithuania this country was transferred into the independent Republic of Lithuania (in 1991), and joined the European Union in 2004. Lithuania has developed from a low-income to high-income country, which has brought improvements in different areas of society.
In Soviet Lithuania, mortality from external causes was unusually high. The Soviet healthcare system was very successful in combating infectious diseases, but less effective against non-communicable diseases [14] . After the Independence in 1991, Lithuania experienced evident political and social transformations. The country faced multiple challenges associated with the transition from a socialist to a market economy system. Lithuania chose radical forms of economic and political transformations, which led to massive privatization campaigns and to the establishment of fully functioning market economies. The reforms there were more sustainable and systematic than in other former Soviet countries. Lithuania survived a serious drop in per capita income during economic difficulties in 1990, and managed to recover early [14, 15] .
Many important changes in road safety occurred after the Independence (after 1991) in Lithuania. In 1994, the new Road Traffic Regulations came into force. In 1997, the National Road Safety Commission was established; it has control over the implementation of Road Safety policy in Lithuania. In 2000, the Road Traffic Safety Law was adopted.
The findings of this study underline the importance of continuous and sustainable safety promotion measures. One of the explanations of decline in fatal road traffic injuries could be the long-term permanent strategy of road safety promotion in the country along with the long-term development strategy of the transport system in Lithuania. forms of Secondary school was integrated in this subject. These measures, amongst others, provided more information on traffic injury prevention to different spheres of society (television, internet, school, family, government), and led to more awareness of traffic injury prevention and road safety in the country. In addition, the Health Ministry of Lithuania implemented National Injury Prevention Programmes and the Transport Ministry introduced National Road Safety Programmes that have begun in the year 2000. It provides measures related to the preparation and improvement of legislation, educational activities, road users' control, improvement of vehicle safety, and the engineering solutions for safe roads. The changes in legislation were confirmed (for seat belt usage in the front and back seats, restraints inside the car, speed and alcohol control, and licensing systems). Road safety activities were supported by policy makers, public health officials, medical professionals, and road police at national and local levels. Pedestrian skills education, emphasis on environmentally based prevention strategies, along with improved medical treatment, highlevel intensive care equipment usage, and professional rehabilitation contributed to the significant reduction in fatal road traffic injuries.
There have been several changes related with alcohol restrictions in Lithuania, which also might have supported the decreasing mortality trends of road traffic injuries in the country over the post-independence period. In 1995 Alcohol Control Law was amended (and later improved), and the State Tobacco and Alcohol Control Agency was established. The most important measurements were:
-limitations of alcohol accessibility through taxation, -the permissible alcohol concentration in blood was reduced from 0.4 to 0.2 parts per million for novice drivers.
Globally, those countries, in which more attention was showed to traffic injury problem and more road safety measures have been implemented, have the lowest fatal and non-fatal road traffic injury rates. Worldwide, there are many examples of such countries: Sweden, Austria, the Netherlands, the United Kingdom, Australia, and the United States [1, 16, 17, 18, 19, 20] . Looking at the longerterm trend, the number of road fatalities in the International Traffic Safety Data and Analysis Group (IRTAD) countries decreased by 42% between 2000 and 2014; many countries showed reductions of over 50%, and some up to 70% [20] . Therefore, the change is possible. World Health Organization's recommendations for countries include addressing road safety in the long-term focus on "holistic action," a comprehensive approach involving multiple sectors that considers vehicles, road users and the road environment. In the short term, some results can be achieved with cost effective interventions such as passing laws on relevant risk factors, enforcing them, and supporting these with public awareness campaigns [3] . The implementation of more systematic road safety strategies, improvements in road infrastructure and vehicles as well as better road trauma management -all contribute [20] .
Permanent, sustainable, and comprehensive safety promotion work should continue. So that common efforts on national and local levels, cross-sectoral collaboration, sustainable long-term programmes, and primary, secondary and tertiary traffic injury prevention can yield effective results in road safety promotion.
Strengths and limitations. The strength of this investigation is the long study period (over forty years) for which the analysis was performed. The analysis of longterm mortality trends is sometimes complicated because of changes in classification systems. In this study, the cause of death was classified according to the few revisions of the International Classification of Diseases (ICD) from 1971 to 2014. Statistical information in Lithuania on external causes of death has been used by WHO as quality information for their global database from 1970. Since 1970 in the Baltic States, there has been no change in the data registration procedure. Statistical information from these countries is considered reliable and internationally comparable [14, 21] . However, study data presented from over 40 years, and the possibility of uncertainties still exists.
Conclusions
Over 1971-2014, nearly forty thousand people were killed in road traffic crashes in Lithuania. Men deceased 3.2 times more than that of women. About 40% of killed were pedestrians. The mortality rate trend of road traffic injuries presented no significant change over the pre-independence period , however, during the post-independence period (1992-2014), it significantly decreased for the whole population in the country. The study showed similar picture by gender. During the pre-independence period , no significant change was observed nor in men and nor in women subgroups, however over the postindependence (1992-2014), significant decline was showed in both sexes. In addition, over the post-independence period, a significant decrease in pedestrian mortality trends for the whole population, and in men and women subgroups was observed. Sustainable preventive measures at macro and micro levels had possible impact on road traffic deaths in the country. Socioeconomic changes, political reforms, education activities, safe environment creation, legislation, and improved healthcare seem to have contributed to the significant decline in fatal road traffic injuries in transitional Lithuania. Continuous and permanent injury prevention and road safety promotion work is recommended for road safety management.
